The purpose of this study was to explore the efficacy and acceptability of an innovative, electronically delivered self-management intervention for urinary incontinence (UI) that included daily mindfulness practice, completion of sequential bladder diaries, and bladder health education to improve UI in older women living independently in a retirement community. A mixed methods pilot study was conducted over ten weeks using a custom website or CD. Ten women were recruited and 8 completed the study; 5 of those (71%) experienced fewer daily UI episodes post intervention (p = 0.055). The women also reported a statistically significant decrease in the impact UI had on their everyday life (p = 0.04). Seventyone percent (N = 5) reported subjective improvement in UI, and high acceptability scores also were achieved. The intervention was both effective in helping older women self-manage UI and acceptable to the population group. Further research is needed with a larger and diverse population of older women.
Introduction
Despite the high prevalence of urinary incontinence (UI) in older women, the significant costs of its management and treatment, and its impact on quality of life, women affected often do not receive timely and effective care. UI affects an estimated 26% of women, with estimates of 37% in women aged 65 and older. [1] [2] [3] [4] By 2020 the United States' healthcare system will spend more than USD 82 billion on the treatment of urinary incontinence. 4 Additionally, UI is linked to significant medical, psychological, and social distress and has a more negative influence on quality of life than diabetes, cancer, or arthritis. 1, 3 Despite the significant personal and socioeconomic burdens associated with UI, this condition is under-recognized and undertreated by clinicians; in fact, fewer than 15% of women with UI seek treatment and less than 25% of women who do seek treatment think that it is adequately addressed. 1, 5, 7, 8 Urgency urinary incontinence (UUI) and mixed urinary incontinence (MUI), which were specifically addressed in this study due to their prevalence in older women, are associated with decreased quality of life in older women. 9 The International Continence Society (ICS) definition for UUI is, "the complaint of involuntary loss of urine associated with urgency." 6 MUI is "the complaint of involuntary loss of urine associated with urgency and also with effort or physical exertion or on sneezing or coughing." 10 Professional urologic associations recommend the use of effective non-pharmacologic self-management treatments of UI as firstline therapies. 11 Three examples of these strategies include continence promotion, a bladder diary, and mindfulness practice. Continence promotion, which includes bladder health education regarding therapeutic and non-therapeutic behaviors for women to engage in to reduce bothersome symptoms, and the use of a bladder diary are long-standing effective components of self-management strategies. 11 Mindfulness practice is a novel, non-pharmacologic strategy that has been shown to significantly reduce prevalence of UI episodes in women and subsequently improve quality of life related to UI. 12 Pelvic floor muscle exercises (PFME) are another longstanding self-management strategy often recommended clinically. PFME were not included in this study for two reasons: 1) they are especially helpful for stress urinary incontinence (SUI), and this study focused on UUI and MUI, and 2) this study focused on strategies that specifically addressed cognitive structures, or brain-bladder connection, associated with continence management.
The pathophysiology of UI is, in part, a functional disorder due to cognitive dysfunction rather than exclusively neurogenic or organ dysfunction. 2, [12] [13] [14] Mindfulness practice, unlike previous UI therapies such as PFME, dietary adjustments, or surgical interventions, addresses the brain-bladder connection through its focus on changing the cognitive response to bladder filling and sensations of urgency. 2, 12 These strategies are rooted in the work of Jon Kabat-Zinn who developed Mindfulness Based Stress Reduction therapy in the 1970s to address psychological stress by encouraging people to pay purposeful attention in the present moment without judgment or reactivity. 15 This strategy does not require specific awareness or attention to the bladder, and it is not associated with promoting urinary urge inhibition.
Despite the availability of self-management strategies, these therapies are often not encouraged by healthcare providers due to the time intensity to teach, perform, and evaluate outcomes. 16 As a consequence, many women continue to suffer from UI and its side effects. Disseminating self-management practices directly to women affected by UI via electronic delivery (website or CD) reduces the teaching burden on healthcare providers and it may result in increased use of the self-management intervention and a reduction in UI symptoms.
This pilot project included development, implementation, and evaluation of an electronically delivered UI self-management intervention for older women who live independently in a retirement community. One objective of the project was to determine if a multicomponent electronically-delivered self-management intervention was effective on three outcomes: number of daily UI episodes as recorded on bladder diaries, improvement of quality of life related to UI as determined by symptom ratings on bother scales; and, subjective improvement of UI post-intervention. The second objective was to determine if the self-management intervention and electronic delivery was acceptable to this population group based on a post intervention acceptability survey and interview.
Methods

Study design
A mixed methods pilot study was designed to analyze pre-and post-intervention quantitative data and post-intervention subjective questionnaires to assess effectiveness and acceptability of the web-based intervention with older adult women with self-reported UI who lived independently in a retirement community. A website, Mind Over Bladder, was created and used to deliver the 8-week intervention, an interval of time consistent with mindfulness-based stress reduction intervention originally created by Kabat-Zinn. An 8-week time interval was also used in studies investigating mindfulness as an intervention for women to manage UI.
2,9
Participants and setting
The study participants (N = 10) lived independently in a nonprofit retirement community in a small city in the southeastern United States and volunteered to participate in the study. Convenience sampling was used. Approximately 226 older adults live in independent living units within this retirement community and 62.4% are women, thus approximately 141 were potential participants. Participants were recruited through broadcast mail messages, mailed flyers, and through announcements made in the community newsletter and bulletin boards and in life enrichment activities. Participants who completed the study received a $15 gift card for the retirement community's gift shop. Inclusion criteria included being female, age 65 and older, self-identifying as having urgency or mixed urinary incontinence, and able to speak, read and write English. Exclusion criteria included being male, being under 65 years old, experiencing only stress urinary incontinence, and having a cognitive impairment that prevented their ability to read, understand, and follow the instructions that guided the intervention. The MiniCog, a validated 3-item tool, was used to screen interested participants for cognitive impairment that would preclude participation at the first face to face meeting. 17, 18 IRB approval was granted prior to the initiation of the study.
Data collection/assessment of outcomes
The baseline data collection questionnaire contained six demographic items, six health characteristic items, and two validated instruments. One validated likert-scale instrument was the 18-item Toileting Behaviors: Women's Elimination Behavior's scale (TB-WEB), and it was used to identify toileting behaviors women use such as voiding positions, (i.e., crouching over or sitting on toilet), and delay or strain to void that may be associated with UI. The TB-WEB has demonstrated reliability and validity for assessing women's toileting behaviors. 19, 20 Toileting behaviors are important to understand as they likely affect bladder health and can contribute to bladder dysfunction. 20 The second validated instrument was the International Consortium Incontinence Questionnaire-Female Lower Urinary Tract Symptom (ICIQ-FLUTS). The ICIQ-FLUTS is a 12-item questionnaire that measures the quality of life impact of lower urinary tract symptoms in women. 21 The ICIQ-FLUTS measures frequency of bladder leakage, voiding, urgency, and nocturia and include bother scales for each of these symptoms. 21 The bother scales are not included in a total score, but rather they are scored individually to assess quality of life impact of the specific symptoms. 21 For the purposes of this study, bother scales scores for voiding and bladder leakage were used to determine changes in quality of life impact associated with UI.
Bladder diary data were also collected to assess efficacy of the intervention on decreasing daily incontinent episodes. A bladder diary available on the International Continence Society (ICS) website was used to collect specific, objective measurements of voiding episodes. The website was available for a limited period of time following ICS's Bladder Diary Day and is now no longer available. A paper and pencil version of this bladder diary was used to record the time when fluids were consumed, the amount and type of fluids consumed, voids, bladder leaks, pad changes, and urgency associated with voiding episodes.
The Baseline ICIQ-FLUTS bother scales and bladder diary served as quantitative data to evaluate outcomes. While these two measures were used to assess outcome variables, additionally, these tools provided for increased self-awareness of bladder habits as women engaged in the self-management intervention and thus also contributed to therapeutic aspects of the intervention, not solely as data collection.
In addition, an acceptability questionnaire and semi-structured interview script (Appendix A) were used post-intervention to collect information regarding acceptability and the women's experiences with the study. The acceptability pencil and paper questionnaire was a 6-item likert-scale with responses ranging from strongly disagree to strongly agree rated on a scale of 1-10 and was developed by the primary investigator (JEL) specifically for this study.
The semi-structured script was used by the principal investigator in face to face interviews with each participant. The participants' responses were transcribed during the interview. The transcripts were then analyzed to assess themes and patterns of the responses. The women's perceived effectiveness of the intervention was addressed through the semi-structured interview responses to the question: "Do you think incontinence affects your life less now?"
Data analysis
Quantitative data were entered into Microsoft Excel spreadsheets. Microsoft Excel was used to store and analyze de-identified data. Interval level data were characterized as means, standard deviations, and percentages. Student's t-tests for dependent groups were used to determine significant changes from baseline to postintervention for efficacy outcomes. Significance level was set a priori at 0.05.
Semi-structured interviews were transcribed during the individual interviews and later reviewed by the research team to identify common patterns and themes. Treatment fidelity, though limited by the nature of the study tailored to address individuals' behaviors, was facilitated by a standardized protocol for carrying out the self-management intervention and consistent instruction across the participant pool on how to complete the intervention and data collection tools. It was measured by review of mindfulness logs and responses to interview questions regarding how the intervention was completed by each participant.
Website development and study protocol
Before the study was implemented, the website, Mind Over Bladder, was developed with assistance from an IT group located on the UNC Chapel Hill campus. The website was designed to be user-friendly, appropriate for the target population, and its content was written with regard to healthcare literacy. It included brief bladder health education, guidance for mindfulness practice, and access to the ICS three-day bladder diary. The content was derived from both established professional organizations, including the American Urologic Association (AUA) and ICS, and findings of recent published research in urology and urologic and continence nursing. The website and materials are not publicly available. The website platform was intended for small scale or limited use, such as research studies, and permissions for some video and audio were granted for the research study and not specified for public use.
The mindfulness component provided brief instructions on mindfulness, including what it is and how to pursue mindfulness practice, an approximately 5-min video of Kabat-Zinn explaining mindfulness, 14 days of specific guided mindfulness meditations that could be directly accessed from the website, and a resource bank with links to find additional mindfulness information and meditations. A CD with identical content to the website was provided to guide the mindfulness practice for women who were unable to use the website. All women received identical written bladder health information and hard copy bladder diaries.
A 3-day logistical pilot was completed prior to the initiation of the 8-week intervention to identify real or potential logistical issues related to the web-based delivery of the intervention and data collection procedures. Women interested in participating in the study contacted the principal investigator by telephone or e-mail who in turn contacted them to make an appointment for the first baseline meeting.
Each participant and the principal investigator had two faceto-face baseline meetings. Baseline Meeting 1 occurred at the beginning of the study, prior to the intervention, and Baseline Meeting 2 occurred 14-21 days after the first meeting, and it coincided with the start of the intervention. A final meeting between the principal investigator and each participant occurred within a week after completion of the 8-week intervention.
Baseline data were collected via the data collection questionnaire at the initial meeting (Baseline Meeting 1) and repeated at Baseline Meeting 2 prior to the start of the intervention to detect changes in behavior that may have been related to increased selfawareness of continence and toileting behaviors. The meetings lasted between 15 min to 1 h, depending on each participant's ability to understand and complete the various components of the intervention.
At Baseline Meeting 2, a brief demonstration was given by the principal investigator on how to access and use the website in order to review the bladder health information and complete the guided mindfulness practice. Return demonstrations by the women were completed to ensure their understanding about how to complete the intervention components. Women without access to the internet (N = 2) were provided an in-person demonstration on how to use the CD for guided mindfulness and were given paper copies of the bladder health education.
The first 3-day ICS bladder diary was distributed in paper form along with verbal and written instructions on how to complete it. Although it was available online, paper diaries, identical to the online version, were distributed and completed by each participant.
The intervention began at the completion of the Baseline Meeting 2. Throughout the intervention period, technical support for using the website or CD was provided via telephone, email, or in person as needed. The intervention period consisted of participants: 1) reviewing the bladder health education fully at least once within the first week of the study and then as needed throughout the rest of the study; 2) completing a 3-day bladder diary during the first, fifth, and eighth weeks of the intervention; and, 3) practicing 10-15 min of daily mindfulness exercises.
The first 14 days during the intervention phase included specific, guided mindfulness practice delivered via the website or CD. During the remaining six weeks, the participants were free to use the same mindfulness practice that were used during the first 14 days, carry out their own daily mindfulness practice (considered unguided practice), or use the mindfulness resources (guided practice) provided in the website for daily practice. The participants were given a daily mindfulness log at Baseline Meeting 2 and were provided with instructions on how to use the log. The participants demonstrated how to use the log during the meeting. The log included how many minutes of mindfulness practice were completed each day, and if the practice was informal (unguided) or formal (guided). Each participant received a bi-weekly telephone call to remind her to complete the daily mindfulness practice and mindfulness log. After the 8-week intervention and during the final meeting with each participant, an acceptability survey and semistructured interview were conducted, and the participants completed the same questionnaire used during the baseline phase of the study.
Results
Participation
Ten participants passed the Mini-Cog screen, provided written informed consent, and enrolled into the study. No women were turned away due to not passing the Mini-Cog. Their average age was 82 years (standard deviation (SD) = 7.78, range = 69-93 years). All the participants identified as white, and the majority reported excellent or good health at baseline (see Table 1 , Baseline Characteristics). The average body mass index was 25.03 (SD = 2.51, range = (21.3-28.3) with 50% in the appropriate weight range and 50% in the overweight weight range, placing them at increased risk for UI. 21 Eight participants successfully completed the study, while two participants withdrew before the study ended. One participant withdrew during the first week of the intervention because she was not optimistic that the intervention would be helpful to her. The second participant withdrew during the second week of the intervention because she became frustrated with remembering to do the daily mindfulness exercises.
One woman who completed the study self-reported a history of UI, but she did not have objective evidence on the first bladder diary and the pre-intervention ICIQ-FLUTS of having UI at baseline. Data from this participant were not used to analyze intervention efficacy; therefore, data from seven women were used for the efficacy analyses, while data from all eight participants were used for acceptability analyses.
Eighty-seven percent (n = 7/8) of participants: 1) completed the first two weeks of guided mindfulness practice, 2) completed all three bladder diaries, and 3) reviewed all bladder health education at least once throughout the study. There was variation in how often participants practiced mindfulness during the remaining six weeks of the intervention phase. One participant did not practice mindfulness regularly, two practiced 3 to 5x/week for 10-15 min, and five practiced mindfulness 5-7x/week for 10-15 min.
Efficacy
Bladder diary data were used to evaluate the number of daily UI episodes and voiding frequency pre and post-intervention. At baseline, the average number of daily UI episodes was 1.81 (SD = 0.87). At post intervention, the average number of episodes decreased to 0.86 (SD = 0.811) (t = −2.37, p = 0.055). See Fig. 1 for individual participant pre and post intervention data for number of daily UI episodes. The average number of daily voids (regardless of continence status) from the first bladder diary to the last bladder diary decreased for 57% (4/7) of participants. One participant did not experience a change in the number of daily voids, and daily voids increased for two participants. No statistically significant changes were achieved in the number of daily voiding episodes.
Quality of life associated with UI was determined by responses to the two ICIQ-FLUTS bother scales pertaining to UI pre and postintervention. There was a statistically significant decrease (t = −2.59, p = 0.041) in bother from UI in everyday life post intervention with the average baseline bother score, 3.71 (S.D. = 2.56), as compared to the post intervention average bother score, 1.57 (SD = 2.82) (see Fig. 2 ). No statistically significant differences were found in pre and post-intervention bother from leaking urine before getting to the toilet.
Responses from the semi-structured interview were also assessed for subjective efficacy. The majority of women (71%) reported improvement in bladder leakage during a post-intervention interview with a "yes" response to the question: "Do you think incontinence affects your life less now?"
Outcomes pertaining to acceptability
Acceptability questionnaire
All eight participants who completed the intervention responded to the post-intervention acceptability survey. Acceptability scores were high with an average score greater than 8/10 on all items. Acceptability items and individual and average group scores are available on Table 2 .
Post-intervention semi-structured interview
In the individual post intervention interviews, all participants responded affirmatively when asked if they would recommend the intervention to other women. Three participants who used the website noted difficulties with using computers in general. Two participants (1 CD user and 1 website user) thought that the music in the background while people were speaking made the guided mindfulness practice hard to follow. Three participants (1 CD user and 2 website users) had difficulty with volume control and could not clearly hear the guided mindfulness. None used the external links to access mindfulness resources during the study.
Two participants reported using online external resources, but they had located and accessed these resources on their own. Three participants exclusively used the guided mindfulness from the first 14 days to guide their entire practices. Two participants used the guided mindfulness from the first 14 days, and they also completed self-guided mindfulness practice to complete the final six weeks. One participant used a combination of the 14-day guided mindfulness, external online resources, and self-guided mindfulness.
Seven participants found the introductory video about mindfulness to be helpful. One participant who did not find it helpful said that the introductory and guided videos were "too slow," and thus she was unmotivated to complete the mindfulness practice.
A recurring theme noted in the interviews was the difficulty to maintain motivation to complete daily mindfulness practice. Because of this difficulty, each participant said that she tailored the intervention to her personal preference in order to adhere to the practice.
Discussion
The self-management intervention had potential in reducing the number of UI episodes, and it was effective in improving the healthrelated quality of life associated with UI. This is evidenced by decreased number of daily UI episodes as recorded on bladder diaries (p = 0.055), statistically significant decreases in rates of bother from bladder leakage on everyday life, and subjective improvement in UI symptoms reported by most of the participants (71%). Because of the small sample, limited parametric testing was performed, and statistical significance may not have been achieved due to low sample size; however, the decrease in UI episodes may indicate a . b -Currently practicing was defined as practicing mindfulness more than 1x/ week currently or within in the past 6 months.
trend offering clinically significant improvement. Additionally, the intervention was well-received by the women.
Information collected from the interviews indicated that the participants found mindfulness practice to be the most influential aspect of the self-management strategy. Most (N = 5) noted the mindfulness practice as the most helpful aspect of the intervention. One woman mentioned the bladder diary being especially helpful, while another woman stated that the, "whole experience" was helpful. For most participants, mindfulness was a novel approach to bladder management. Many had previously used only bladder health education or bladder diaries, and they had not experienced the positive effects reported in this study. The women reported that the mindfulness practice encouraged them to relax and listen to their bodies, and this increased awareness, in turn, improved their bladder symptoms.
This intervention is practical and achievable for older women living independently in a retirement community setting as evidenced by high scores on the acceptability surveys. All women who participated in the study reported that they would recommend the study to others, and they had overall positive experiences as determined by the post-intervention interviews. Based on the semistructured interviews, recommendations for changes to the website included adjusting volume settings and offering guided mindfulness exercises that do not have background music. Consideration for an individual's proficiency in using computers, smart phones, or tablets and/or her ability to use a CD player is important in order to best to tailor the intervention to meet the woman's needs. The challenge of using technology was the greatest barrier identified by the women who participated in this study.
Adherence to daily mindfulness practice was an additional challenge for the participants. Two recommendations may address this concern. It will be important to provide reminders about using the website and motivational tools to continue the practice. One possibility is using automatically delivered periodic text messages or emails to remind participants to complete their daily mindfulness. This will be particularly important to encourage adherence to and sustainability of the intervention in clinical practices where there may be fewer personalized resources than were provided by the research team in this study. Including video clips of women at similar ages talking about the benefits of mindfulness may also serve as motivation for continued daily practice. According to Albert Bandura's Social Cognitive Theory, which informed the development of this intervention, the role of vicarious experience is considered an essential component in developing self-efficacy. 23 The video clips can serve as the role of vicarious experience, encouraging the women's success, or self-efficacy, in completing the daily practice. 23 
Strengths and limitations
This study has several strengths contributing to its ability to be replicated in further research settings or for use in clinical practice: 1) the self-management strategy provided a standardized format, making replication or expansion of the study feasible for future clinical practice or research; 2) the study was carried out by women in their home environment with general guidelines, but without significant structure; 3) women were free to complete the components of the intervention on their own time, and to tailor the mindfulness practice to meet their needs. These strengths may allow the findings to be adapted for women not enrolled in research studies, and thus easier to use in clinical practice settings.
However, some limitations are worth mentioning. There was a lack of control group to provide evidence as to which aspect of the intervention was most helpful, or if the summative strategy yielded greater improvements than its individual parts. Information on potential confounding factors, such as medication use or medication changes during the study, was not collected. Additionally, caution must be applied in generalizing these findings due to the small sample size, homogeneity of living location, and lack of diversity in the sample population. Because of the deliberative design of the study, treatment fidelity was difficult to ascertain, and future studies should include robust treatment fidelity protocols. Additionally, the reliance on self-report is a limitation.
Conclusion
An innovative, electronically delivered self-management program including basic bladder health education, daily mindfulness practice, and completion of sequential bladder diaries is promising as an effective strategy for managing UI in older women who live independently in the community and acceptable to this population group. Further research is needed in order to better understand confounding factors and which aspects of the intervention are most effective with this population. Once the underlying mechanisms of this intervention are better understood, the intervention should be made available via a public website or mobile application that includes the recommended improvements, specifically methods to promote motivation and adherence that are realistic to clinical settings and practices. This website or mobile application will increase accessibility for older women affected by UI. Most importantly, the findings from this study support the need for increased understanding of the brain-bladder connection and identifying innovative venues to improve care for older women affected by UI. Table 2 Post-intervention Acceptability survey results (N = 8).
Participant id
The instructions were clear.
The website (or CD) was easy to use.
The information provided on the website (or written) was easy to understand.
Mindfulness resources on the website were useful.
The bladder diary was easy to use.
I would recommend the intervention to others with urinary incontinence. 
